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(54) AUTOMATIC COLOR TONE DECIDING METHOD 

(57)Abstract: 

PURPOSE: To decide defect due to different color tone on 
a scale corresponding to the human sense of color 
difference through a simple constitution by determining a 
quantitative value for multi-stage evaluation using the 
weight of color region obtained through multi-stage 
evaluation of a visual inspector and measurement of color 
difference. 

CONSTITUTION: Color tone decision result of an 
inspector, chromaticity values measured 130 at a plurality 
of specified points of a printed matter 101, and a watching 
point in one color screen of a printed matter 140 to be 
inspected are inputted as three- dimensional address, for 
M sheets of printed matter (sample) provided for 
determining decision reference, to a quantitative decision 
reference calculating section 111 where quantitative 
values, color tones, and quantitative evaluation values of 
defective color tone are calculated for multi-stage 
evaluation. Two-dimensional image of the printed matter 
140 picked up by means of a color camera 150 is then 

inputted to a deciding/ processing section 1 12 where difference from chromaticity value of 
reference image and an evaluation quantitative value as a print image are calculated at a watching 
point on the printing face and the value thus calculated is compared with a threshold value 
predetermined based on a quantitative value for multi-stage evaluation thus deciding pass/fail of 
the printed matter 1 40. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1]Are a color tone of a color printing thing the method of inspecting, and by a color picture 
input. In an automatic color tone judging method using a computer which computes color difference 
of a reference image and an examination image with a signal value which changed a color signal 
value, and performs a quality decision by comparison with a predetermined threshold about a color 
region within an acquired printing picture, As opposed to each of two or more printed matter 
samples to which even a defect changed a color tone gradually from good, A process in which a 
visual inspection member inputs an overall evaluation decision result of a multi stage story which 
inspected and judged a color tone, A process in which a color difference measurement value of a 
printed matter sample to reference printed matter is obtained about two or more color regions on a 
printing surface, A process in which dignity to each color region in case a score to each multi stage 
story evaluation of said visual inspection member shall be computed as the sum with dignity of said 
color difference measurement value is computed as a characteristic vector of principal component 
analysis, A process in which compute a fixed-quantity value synthesizing two or more color regions 
using dignity and a color difference measurement value of a color region which were obtained, and a 
fixed-quantity value to each multi stage story evaluation is obtained based on the fixed-quantity 
value and dignity of a color region, A process in which an evaluation value of a color tone as printed 
matter to be examined is quantitatively computed using information about a degree of a part to 
which importance is attached in a judgment, and serious consideration presented by said visual 
inspection member about a pattern to be examined, and before. An automatic color tone judging 
method provided with a process in which a quality of printed matter to be examined is judged by 
comparison with a threshold defined based on a fixed-quantity value to account each multi stage 
story evaluation, and an evaluation value computed to said printed matter to be examined. 
[Claim 2]In an automatic color tone judging method according to claim 1, change a chromaticity 
value in a CIEL*a*b* color system into brightness, chroma saturation, and a value equivalent to hue 
in color difference calculation, and color difference to a square of a difference with standards of 
brightness, chroma saturation, and hue dignity. By considering it as a value which is attached and 
was added and computing a weighting factor most approximated by linear combination of a square 
of a difference of brightness, chroma saturation, and hue into which a fixed-quantity value to each 
computed multi stage story evaluation was changed with the least square method, An automatic 
color tone judging method performing color difference calculation by a transformation produced by 
obtaining a new color-difference-conversion type. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application]In the color tone judging [ in / in this invention / the inspection of the 
difference in the tone of a color printing thing, etc. ] currently especially performed by an 
inspectors viewing about the art which quantifies a color tone judging, In order to attain automation 
of a judgment, a fixed quantity of color tone judgings of human being are turned, and it is related 
with the automatic color tone judging method which enables an appropriate judgment based on it. 
[0002] 

[Description of the Prior Art] Generally, the quality decision of the product is performed by human 
being's visual inspection in the printing company. A judgment is performed by comparison with the 
normal product used as a standard. In the inspection about a color tone, as a result of comparison 
with a standard, if the difference of a color is small and normality and a difference are large, it will 
be judged with a defect (poor) by an inspectors viewing. 

[0003]In an automatic check, printed matter is inputted as a picture with a color camera, and an 
RGB value is acquired as a color signal about each pixel. In order to perform the judgment near 

human being's feeling, it changes into the chromaticity value in a CIEL*a*b* system usually 
recommended by CIE (International Commission on Illumination) by making an RGB value into 
uniform color space, He is trying to evaluate the difference in a color using the color difference 
value in a CIEL*a*b* color space. As conversion. **, for example, an RGB value, By procession 
conversion of 3x3, after changing into the chromaticity value in the CIE standard colorimetric 
system which is a color standard value, by giving the transformation (for example, "color science 
handbook" University of Tokyo Press issue edited by the Color Science Association of Japan, 

pp.141 -142 reference) of CIE presentation L*, a* The method of changing into a b* value is used. 
[0004]if color difference is smaller than the threshold which computed color difference value 

deltaEab* in the CIEL*a*b* color system, and was beforehand set up for every local domain of a 
picture in the inspection judging and which indicates that a boundary with a defect is normal — 
normality — if large, it will judge with a defect. 
[0005] 

[Problem(s) to be Solved by the Invention]However, since threshold determination with a defect is 
made without taking the relation between a gradual color difference value and the evaluation result 
of a visual inspection into consideration in the conventional color tone judging method as it is 
normal, The gradual difference in a color is expressed quantitatively and there is a problem that the 
judgment based on the standard in consideration of the value expressed quantitatively cannot be 
performed. 

[0006]In actual tone inspection, the portion to which importance is attached, and the portion to 
which importance is not attached exist according to the pattern of a printing surface. In the 
conventional color tone judging method, since the difference in the degree of serious consideration 
by the difference in a field is not taken into consideration, when judging the color tone of the whole 
printing surface, there is also a problem that the judgment suitable for the feeling in human being's 
tone inspection cannot be performed. 

[0007]While this invention tries to aim at dissolution of these problems and can evaluate the 
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gradual difference in a color tone quantitatively, The degree to which importance is attached in the 
inspection for every local field of a printing surface is provided, and it aims at providing a means by 
which the judgment near the visual judgment by human being's inspector can be performed. 
[0008] 

[Means for Solving the Problem]For this reason, in this invention, color difference of a reference 
image and an examination image is computed with a signal value which changed a color signal value 
about a color region within a printing picture acquired by a color picture input, and processing as 
shown in drawing 1 is performed in a system which performs a quality decision with a 
predetermined threshold. 101 in drawing 1 criterion data. A fixed-quantity judging standard 
calculation part which computes printed matter made into a sample for obtaining, and criterion data 
with quantitive 111, a decision processing part in an automatic tone inspection device with which 
1 12 determines a quality of printed matter, a color tone measuring instrument with which 130 
measures a color tone of the printed matter 101 about each color region, 140 expresses a color 
camera for printed matter to be examined and 150 to obtain a color picture of the printed matter 
140. 

[0009]First, in order to obtain quantitive criterion data, an overall evaluation decision result of a 
multi stage story a visual inspection member inspected and judged a color tone by the processing 
201 to each of a sample of two or more printed matter 101 to which even a defect changed a color 
tone gradually from good to be is inputted. A color difference measurement value of a printed 
matter sample to printed matter which measures a color tone of a sample of two or more printed 
matter 101 by color tone measuring instrument 130 grade, and serves as a standard about two or 
more color regions on a printing surface by the processing 202 on the other hand is obtained. 
[0010]Next, dignity to each color region in case a score to each multi stage story evaluation of a 
visual inspection member shall be computed by the processing 203 as the sum with dignity of said 
color difference measurement value is computed as a characteristic vector of principal component 
analysis. And a fixed-quantity value to each multi stage story evaluation is obtained by computing a 
fixed-quantity value synthesizing two or more color regions using dignity and a color difference 
measurement value of a color region which were obtained, and breaking by the sum of dignity of a 
color region by the processing 204, etc. Thereby, as for a fixed-quantity value of 2.0 and judgment 
A ~ , 2.8, — , a value with a fixed-quantity value of judgment B ~ quantitive like 7.0 and — can be 
found by fixed-quantity value of the judgment A, for example. A judgment near a visual judgment of 
human being can be performed by using as a standard of a threshold of using this data when an 
automatic tone inspection device judges a quality. 

[0011]In a quality decision of the actual printed matter 140, about a pattern to be examined, using 
information about a degree of a part to which importance is attached in a judgment, and serious 
consideration beforehand presented by visual inspection member by the processing 21 1. An 
evaluation value of a color tone as the printed matter 140 inputted from the color camera 150 is 
computed quantitatively. And a quality of the printed matter 140 which serves as a subject of 
examination by comparison with a threshold defined by the processing 212 based on a fixed- 
quantity value to said each multi stage story evaluation and an evaluation value computed to 
printed matter to be examined is judged. 

[0012]In the invention according to claim 2, the new color-difference-conversion type computed as 
a value which attaches dignity to a square of a difference with standards of brightness, chroma 
saturation, and hue, and added color difference to it further is obtained, and color difference 
calculation is performed, and a fixed-quantity evaluation value of a color tone defect of printed 
matter is computed, and it is made to perform an inspection judging. 
[0013] 

[Function]In the inspection method which computes the color difference of a reference image and 
an examination image with the signal value which changed the color signal value, and performs a 
quality decision with a threshold by the automatic tone inspection of a color printing thing about 
the color region within the printing picture acquired by a color picture input, Obtain the color tone 
decision result by a visual inspection member, and the degree of the importance in the inspection 
of two or more color regions on a printing surface to the printed matter sample from an excellent 
article to inferior goods as a characteristic vector of principal component analysis. The fixed- 
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quantity value to each multi stage story evaluation is obtained using the dignity and the color 
difference measurement value which compute and were obtained, What the evaluation value of the 
color tone as printed matter is quantitatively computed for using the important part and its degree 
which were presented by the visual inspection member about a pattern to be examined, As a value 
which attaches dignity to the square of a difference with the standards of brightness, chroma 
saturation, and hue, and added color difference to it. The new color-difference-conversion type 
computed can be obtained, color difference calculation can be performed, the fixed-quantity 
evaluation value of the color tone defect of printed matter can be computed, and the measure 
according to human being's color difference feeling can show the defective judging by the 
difference in a color tone to a multi stage story by simple composition of performing an inspection 
judging, using a color signal value. The color tone judging which took the difference in the color 
tone of many local domains of a printing surface into consideration can be performed. 
[0014] 

[Example]According to a drawing, the automatic color tone judging method as one example of this 
invention is explained. 

[0015]As shown in drawing 2 , there are the reference printed matter S and the printed matter T to 
be examined. The picture of reference printed matter is inputted with a color camera, and it stores 
in a memory. The image input of the printed matter to be examined is carried out similarly, and it 
stores in a memory. About each of a reference image and an examination image, in the case of tone 
inspection, compute the average value of the RGB value of a field corresponding on an image 
memory, change an RGB value into the chromaticity value of the CIEL*a*b* color system which is 
an equivalent color system, and the distance of both in CIEL*a*b* space. Color difference is 
acquired by computing. An automatic judging is performed by matching the computed color 
difference value and evaluation of a visual inspection. How to match a color difference value and 
visual evaluation with below is shown. 

[0016]First, ink quantity is adjusted at the time of printing, and two or more samples from which a 
color tone differs from good gradually even to a defect are prepared. And I have a visual judgment 
performed to the inspector of total and the printing spot. For example, what is necessary is just 
made to judge in ten steps of A [ which added amendment of + and - to evaluation of A to D ], A ~ , 
B + , B, and B ~ , C + , C, and C ~ , D + , and D. In the case of a judgment, it points so that the decision 
result as printed matter and the field on the printing surface which affected the judgment may be 
specified about all the samples. Thereby, as shown in drawing 3 , the table showing the judgment to 
each printed matter and the region of influence in a judgment is made. This result is inputted and 
the quantitive evaluation value corresponding to ten steps of evaluation judgings is computed. 
[001 7]The differences in a color to the printed matter used as the standard of printed matter to be 
examined differ locally for every field of a pattern. For example, as shown in drawing 2 , in a pattern, 
two or more color regions 1 and 2 and — exist. The color difference for every color region is not 
based on conversion from a RGB code, but can also measure ** with sufficient accuracy by a 
commercial colorimeter. For the fixed-quantity evaluation calculation to a visual judgment, the color 
difference of which point needs to make it the strange amount of dignity how much to have 
affected the judgment among the fields to which importance was attached on the occasion of an 
inspector's visual judgment. For example, the dignity to each local color region x in a printing 
surface is set with I . 

[001 8] Weighting of I is carried out to the color difference value of each measured local domain, 

and the numerical evaluation value to each each inspector's multi stage story evaluation is 
computed by the following principal component analysis. Two or more (J pieces) partial color 
regions of the area within an important visual area which the inspector showed are chosen, and I 

(i= 1, 2, — , J) which makes the minimum the valuation function E by (2) types is calculated by 
Lagrange's undecided constant method. 

[001 9]A deltaEab* value [ in / for e k (n) / the measure point k of the n-th sample ] and P (n) are 

considered as the score of the No. n mark printed matter sample, [0020] 
[Equation 1] 
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(1) 



[0021]When it carries out, a valuation function becomes as follows. 

[0022] 

[Equation 2] 

Af j 
" =1 x =1 i 2 ) 

[0023]However f M is the number of sheets of a printed matter sample. mu a5(e ( m ) is the average of 

the evaluation value of all the samples with the same evaluation as evaluation of the m-th sample, 
and is computed by (3) formulas. 
[0024] 
[Equation 3] 



(3) 



[0025]Here ? N a ^ m ^ is the number of a sample with the same evaluation as ten-step evaluation a L 
the m-th sample ] 

[0026] 
[Equation 4] 

$il — A S12 



>2* 



$22 — A 



5*2 J 

S 7 , -A 



= 0 



(4) 



[0027] However, Sy is obtained by (6) formulas. 

[0028] 
[Equation 5] 



1 



N. 



E e '( n ) 



(5) 



[0029] 

[Equation 6] 
M 



(6) 



[0030](4) From a formula, ask for lambda, and all values have a positive characteristic vector, and 
consider it as each inspector's measure points 1 and 2, — , the amount of weighting to J. (3) The 
evaluation value to each an inspectors multi stage story evaluation is computable by a formula. 
[0031 ]For example, as shown in drawing 4 , the fixed-quantity evaluation value to ten steps of 
evaluations from A to D is computed about inspector #1. In this example, the fixed-quantity value 

of the judgment A, A ~ , B + , and — is respectively computed with 2.0, 2.5, 3.2, — , etc. 
[0032]Next, an evaluation value is set up carry out a monotone increase as the evaluation value 
from A to D becomes a poor judging from a right judging. Each inspectors ten-step evaluation 
items are approximated by (7) types using the least square method. 
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[0033] 
[Equation 7] 

y = a 0 + a x x + a 2 x 2 ^ 

[0034] However, x corresponds to the ten-step evaluation from A to D f it is a value of 1.0 to 10.0, 
and y is the evaluation items to each evaluation. By approximation by these two following formulas, 
ten-step evaluation items can be approximated, for example like the curve shown in drawing 4 by a 
dotted line. 

[0035]It may be made to use a logarithmic function as shown not only in two following formulas 

showing in the above (7) types but in (8) types. 

[0036] 

[Equation 8] 

V = aologfaax) 

[0037]x is appropriate to this as approximation functions, if (7) types or (8) types are carrying out 
the monotone increase in 1.0 to 10.0. Now, since the evaluation value obtained here is total value 
with the dignity of J measure points, the evaluation value to every one measure point is obtained 
with the value broken by the sum of dignity I (i= 1 , 2, — , J) to each J measure point. 

[0038]The fixed-quantity value to an inspector's multi stage story evaluation is computed as above. 
In ten-step evaluation, A and B are [ normality, and C and D ] the judgments of a defect. It can be 
said that the boundary part of B and C is a range with an indefinite judgment. What is necessary is 
just made to perform good and a poor or indefinite automatic judging using the evaluation value to 
the obtained ten-step evaluation. 

[0039]As mentioned above, matching with color difference value deltaEab* and a visual judgment 
can be performed by performing calculation in consideration of the dignity to the judgment of each 
color region from the color difference value of two or more color regions. 

[0040]It is made in a actual visual judgment by the difference in the color of the whole surface of a 
printing surface including two or more fields. A visual inspection member can determine beforehand 
the field to which importance should be attached in an inspection for every pattern of printed 
matter. What is necessary is just to set up the contribution when computing the judgment 
evaluation value as printed matter as a difference in weighting about the field to which importance 
should be attached, and the field which is not so. 

[0041 ]For example, I get the inspector itself to specify two or more color regions 1 and 2 and — to 
which importance is attached in the case of an inspector's color tone judging, and have the 
importance over each shown as shown in drawing 2 . Importance of shown i field is made into L 

[0042]According to this, according to (1) type, P (n) is computed for a color difference computed 
value [ in / for e k (n) / the measure point k of the n-th sample ], and P (n) with a following formula 

as a fixed-quantity evaluation value of the No. n mark printed matter sample. 

[0043] 

[Equation 9] 

P(n) = £ e k (n)i k (g) 



[0044] By judging with the threshold to P (n), the judgment in consideration of the difference in the 
local color tone of a printing surface can carry out. It is good also as what gave dignity further to 
the shown importance as l k in (9) types not using the importance which the inspector presented as 

it is. 

[0045]In an above-mentioned method, although the color difference value in the CIEL*a*b* color 
system was adopted as a color difference value, it does not necessarily agree in the feeling of a 

difference of human being's color. Then, the L*a*b* value by which measurement calculation was 
carried out is transposed to the brightness L, the chroma saturation C, and the hue H, and the 
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method of computing the dignity of each element of LCH using a visual judgment result is still more 
effective. namely[0046] 

[Equation 10] ______ 

AEab' = yf {AL') 2 + {Aa') 7 + {Ah')* ^ 

= y/(ALy + {AC)* + (AHy 

[0047]delta L, delta C, and delta H when it carries out are computed respectively. About brightness, 
it is deltal_=deltal_* a* of a standard and a b* value are made into a* and b* The angle which the 
hue of a reference color and an inspection color accomplishes in an a*b* flat surface is set to 
theta. When chroma saturation of a reference color and an inspection color is respectively made 
into C 1 and C 2 , [0048] 

[Equatio n 1 1] 

Cx = s/a-> + 6" 2 (") 
[0049] 

[Equatio n 12] 

C 2 = Aa-) 2 + (6- + A6-) 2 (12) 

[0050] 

[Equation 13] 

AC = C 2 ~ C x (13) 
[0051] 

[Equation 14] 

(AH) 2 = 2C_C 2 (l - cos 9) (14) 

[0052]It is alike and can change into the difference in LCH more. It is thought that actual human 
being's feeling does not have lightness difference, a chroma saturation difference, and equivalent 
hue difference, and each weighting differs. It is there,[0053] 
[Equation 15] 

AE = y/(£AL) 2 + (cAC) 2 + (hAH) 2 (15) 

[0054]Becoming weighting-factor I, c, and h are computed. The dignity and the fixed-quantity value 
of ten-step evaluation to J measure points are made into the value of the characteristic vector 
computed as above-mentioned, and are computed by making the square sum of the difference of 
by (15) types (deltaE), and the square of the fixed-quantity value of ten-step evaluation of a color 
sample into the minimum. 

[0055]A new color difference formula is obtained by this result. The value which broke each 
weighting factor by dignity I of deltaL i.e., the formula which normalized I as 1, may be used. 
Calculation of the evaluation items in the case of carrying out automatic evaluation is performed by 
the same method as the above-mentioned using the color difference value by a new color 
difference formula. 

[0056]Beforehand, a XYZ value carries out the image input of many known color samples, and the 
conversion to the XYZ chromaticity value which is a color standard value from the RGB value 
acquired with a color camera acquires an RGB value, and should just determine a transformation 
with the least square method. As a result, for example, [0057] 
[Equation 16] 
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[0058]** — a transformation [ like ] is obtained. The conversion to a CIEL*a*b* color system from 
a XYZ value is performed by the predetermined formula of CIE presentation as it is shown in front. 
The image input of the printed matter is carried out with a camera, and drawing 5 explains the flow 
of the way image processing performs decision processing. A printing surface is picturized with a 
color camera and video signal V of RGB is obtained. The image data obtained from the printing 
surface of reference printed matter is stored in the reference picture memory 1 1 , and the image 
data obtained from the printing surface of printed matter to be examined is stored in the inspection 
image memory 12. The difference in dignity to the position of a local domain and local domain which 
the visual inspection member specified is beforehand stored in the local domain data memory 20. 
[0059]About each local domain, a RGB code value is changed at the time of tone inspection, it 
acquires the chromaticity values 21 and 22, and calculates the color difference 30 based on a color 
difference formula. The quantitive evaluation value 31 is computed using the color difference 30 
and the amount of dignity to a local domain. The judgment 32 is performed by performing threshold 
processing to the computed evaluation value 31. 

[0060]The system configuration example of the automatic tone inspection device which applies this 
invention is shown in drawing 6 . An inspector's judgment check table 102 is created about the 
printed matter 101 of M sheets. A judgment is performed by ten-step evaluation of A, B, C, etc., for 
example. The data input of this decision result is carried out to the fixed-quantity judging standard 
calculation part 1 1 1 in the processor 1 10. A colorimetrical chromaticity value is measured with the 
color tone measuring instruments 130, such as a color micro analyzer, about two or more parts 
where it was beforehand specified on the printing surface of the printed matter 101 of M sheets. 
The conversion process of the measuring result is carried out to the chromaticity value in a 
CIEL*a*b* color system, and it is inputted into the fixed-quantity judging standard calculation part 
111. 

[0061]In order to input the point of regard at the time of an inspector's inspection, for example, the 
image input of the inner 1 sheet of the printed matter 140 is carried out with the color camera 150, 
it displays on the monitor display 120, and the tab control specification using the cursor 122 by 
operation of the mouse 123 shows a gaze part as a rectangular area in a screen. The obtained 
point of regard is inputted into the judging standard calculation part 1 1 1 in fixed quantity as a 
three-dimensional address of a picture. 

[0062]After inputting a fixed quantity of an inspectors judgment check data, color tone 
measurement data, and point-of-regard addresses into the judging standard calculation part 1 1 1 as 
above, the fixed-quantity value to multi stage story evaluation of A, B, C, etc. is computed with the 
calculating method of the fixed-quantity value by the principal component analysis mentioned 
above. This value is used for automatic evaluation. 

[0063]In an automatic check, the image input of the printed matter used as the standard of an 
inspection is carried out first. Under the present circumstances, the printed matter 141 is 
conveyed on the band conveyor 161 driven with the roller 160, and an image input is carried out 
using the color camera 150 by a CCD line sensor etc. What is necessary is just to let movement of 
the printed matter by conveyance of the band conveyor 161 be vertical scanning of image taking, 
when you acquire a two-dimensional picture using a line sensor. 

[0064]The reference image obtained as a RGB code is inputted into the decision processing part 
1 12 of the processor 1 10. In the decision processing part 1 12, it stores in a memory by making into 
a reference value the chromaticity value acquired by changing an RGB value into the chromaticity 
value of a CIEL*a*b* color system by signal conversion processings, such as matrix arithmetic, 
about the point of regard on the printing surface by which the address input was carried out as 
above-mentioned. 

[0065]In inspecting, the printed matter 140 is conveyed on the band conveyor 161 one by one, a 
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two-dimensional picture is acquired like ****, and it inputs an examination image into the decision 
processing part 1 12. Like the case of a reference image, after changing into the chromaticity value 
in a CIEL*a*b* color system, a difference (Euclidean distance in a color specification space name) 
with the chromaticity value of a reference image is computed about the point of regard on a 
printing surface. The evaluation fixed-quantity value as a printing picture is computed using the 
dignity of each point of regard computed by the judging standard calculation part 1 1 1 in fixed 
quantity. And a quality decision is performed using the criterion data computed by the fixed- 
quantity judging standard calculation part 111, the classification mechanism 162 established on the 
band conveyor 161 is operated based on a decision result, and printed matter is classified to the 
excellent article stocker 164 and the inferior-goods stocker 163. 

[0066]When the fixed-quantity judging standard of inspector #1 was used, for example, supposing 
the fixed-quantity evaluation value was obtained like the example shown in drawing 4 , a quality 
decision, if the evaluation fixed-quantity value by which the fixed-quantity value of judgment B " 
was computed to the examination image bordering on 8.0 they are [ 8.0 ] the middle value since 
about 7.0 and judgment C + are 9.0 becomes less than 8.0 — an excellent article — what is 
necessary is just to set up judge with it being poor, if it becomes 8.0 or more 
[0067] 

[Effect of the Invention] As explained above, according to this invention, it is useful forjudging the 
difference in the color tone of a printing surface automatically using a color camera, and the 
following outstanding effects are acquired by very simple composition. 

[0068]- The measure according to human being s color difference feeling can show the defective 
judging by the difference in a color tone to a multi stage story by matching with the multi stage 
story rate scale of a visual inspection member the color difference value computed using a color 
signal value. 

[0069]- The color tone judging which took the difference in the color tone of many local domains of 
a printing surface into consideration can be performed. 



[Translation done.] 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is a principle explanatory view of this invention. 

[Drawing 2] It is a figure showing the color region in reference printed matter and printed matter to 
be examined. 

[Drawing 3] It is a figure showing the field which affected it in the multi stage story evaluation and 
the judgment of a visual inspection member which are performed to two or more printed matter. 
[Drawing 4] It is a figure showing the result of having computed the fixed-quantity value to the multi 
stage story evaluation in the example of this invention. 

[Drawing 5] It is a figure showing the flow to the color tone automatic judging using the color picture 
by the example of this invention. 

[Drawing 6] It is a figure showing the system configuration example of the automatic tone inspection 
device which applies this invention. 
[Description of Notations] 
101 Printed matter (sample) 

1 1 1 Fixed-quantity judging standard calculation part 

1 12 Decision processing part 

130 Color tone measuring instrument 
140 Printed matter to be examined 
150 Color camera 

201-204 Processing in a fixed-quantity judging standard calculation part 
211-212 Processing in a decision processing part 



[Translation done.] 
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